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ABSTRACT

Distribution of different elements from 183 regional stream sediment samples representing
600 Km2 of Chitwan-Dhading Districts (Toposheet 72A/14) has been described. The study
of inter-element relationships demonstrated positive correlation’among Cu, Pb & Zn.. Arsenic.
Sb & Bi correlations are found to be positive except that Bi & Sb exhibit antipathetic relation,
the former showing affinity towards granite in contrast to the latter, which was virtually absent
in anomalous amount over granites. A close association of As with Cu, Pb & Zn anomalies
suggest that As could be used as a pathfinder for basemetal mineralization,

Regression analysis was used to study the effect of secondary hydroxides of Fe, Mn & Ni
on Cu & Zn dispersion, and that of K on Sn & Pb dispersion. The only significant variance
explained was Fe on regression of Cu, which was attributed to primary coherene of Cu with
Fe probably in chalcopyrite or mafic minerals. The geochemical associations found in stream
sediments reflect primary environment and secondary processes in surficial condition modify
these very little,

INTRODUCTION

The conventional geochemical prospecting technique is based on the syste-
matic sampling of the entire drainage system at regular distance and subsequent
analyses for the ore metals and associated elements with a view to detecting an-
omalous dispersion trains related to discrete mineral deposits. The study of inter—
relatians of multielements help in determining geochemical associations and also
behaviour of elements during their redistribution in the surficial environment.
Regression analysis in many cases has been successful in discreminating signi—
ficant from nonsignificant anomalies (Rose et al., 19703 Chatupa et al., 1972).

AREA DESCRIPTION

The investigation area (Fig. 1) is dominantly a part of the Mahabharat Range
separated from the Siwaliks in south by Main Boundary Thrust (MBT). Topography
is generally steep, deeply, dissected by Manahari drainage system in the south and
Malekhu in northern part. Altitude in the area varies from 305 to 2262 m.
Many of the streams including most ot the secondary tributaries are perenial
but tertiary tributaries tend to be torrential. Much of the area is covered jby
dense vegetation. - :

The geology has been described by Stocklin & Bhattarai (1977, 1980,) [Fig. 3] and
consists, from south to north, of Neogene molasse sediments (Siwalik), dark slates
(Benighat) with carbonates (Jhiku), yellowish grey limestone (Malekhu), green
phyllite (Robang) with quartzites (Dunga) and metagabbro (granodiorite) of Upper
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in and close to the granite bodies indicating spotty mineralization during later
phase of crystallization (Fig. 2). Bismuth over Benighat Slate exhibits good associa-
tion with Zn & Pb. Inverse relation of Bi with Sb in granite is distinctly marked.

Molybdenum: Highest range Mo (over 24 ppm equivalent to 99th percentile)
is revealed in Markhu Formation west of Labang-Khairang, partly associated with
Pb, Zn & Cu (Fig. 3). Dark Slate, carbonate and Malekhu limestone show particular-
ly high Mo values. Devrali Cu is reflected by value of over 14 ppm Mo. These
anomalous values of Mo are also indicated in Agra granite.

Cobalt: Four anomalies (41 ppm) of Co are revealed in the area corres-
ponding to Benighats and Tistungs (Fig. 3). Robang phyllite tends to
show relatively highsr cont2nts of Co, which could bs due to metagabbro
interbands.

Nickel: Almost all anomalous values (over 65 ppm) occur in Benighat For-
mation (Fig, 3). Highest Ni value (82 ppm) coincides with strong Co & Fe. Granite
bod’es are marked by rather low Ni values. No significant mireralization is
apparently indicated in the study area.

Iron: High iron values (greater than 5 09 %) are revealed in dark slates (bg)
particularly at Devrali and in west where iron showings were observed (Fig. 3). Iron
shows good co:relation with Mn & Ni. Few erratic values in Kulikhani Quartzite
and Markhu Marble could be related to occasionally observed pyrite grains.

Marganese: Distribution of Mn resemble with that of Fe. The data peak
at 2100 ppm near Devrali (Fig.3). Granites show relatively low Mn contents (less
than 1000 ppm).

INTER-ELEMENT CORRELATION

C:rtain ele nznts tend to occur together under similar geological environ-
mants. The dstermination of inter—zslement correlation coefficient may reveal these
gzocham'ca' assoziations and also the behaviour of elements during their redistribu-
tion in the surfic al environment. Therefore, the correlation matrix of the elements
was generated in order to find out the inter-element relationship and establish
possible metal associaticns.

Inter-element correlation coeflicients of 15 elements were determined using
Minitab and resulting correlation matrix is given in Table 1, the lower left half
contains the actual values and the upper right half indicates the significance of
coefficients at 95 and 99 percents (Nichol, 1968; Armour Braon & Nichol, 1970).
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cant predicters. Furthermore, in some areas Fe & Mn have failed to explain signifi-
cant proportion of variance in the regression of Zn. This means that Zn distribu-
tion is not evidently affected by Fe & Mn concentration despite its similar behavi-
our to that of Cu in surficial environment. The prevalent field conditions such as
rugzed topography, rapid erosion, moderately high rainfall and neutral pH
mitigate chemical dispersion and promote clastic dispersion of metals in drainages.
Therefore, the high variance of Cu distribution explained by Fe content is attributa-
ble to primary coherenge that could be in chalcopyrite or in mafic minerals.

The regression of dependent variable Sn & Pb against independent variable K
has accounted for poor proportion of variance (7.5% and 4.39%). This implies that
K has no significance in distribution of Pb & Sn concentrations. In other words, Pb
& Sn anomalies are indepsndent of K and may bz related to mineralization.

DISCUSSION AND CONCLUSION

The relatively high concentration of many of the elements over Benighat
Formation could possibly be due to carbonaceous and pyritiferous nature of the
bedrock. Clustering of anomalous values of Cu, As, &b, Bi, Zn, Pb & Mo in and
around Devrali may suggest complex mineralization associated with Robang
phyllite, Benighat Slate & Jhiku carbonate. Lead and Zinc values supported by Mo
are particularly high in Markhu-marble, most probably related to Labang-
Khairang Pb-Zn mineralization. In general, Pb, Zn, Sb and partly Cu, As & Bi
reveal positive intercorrelation.

The element association may (though not nscsssarily) give some indication
about ths type of mineralization. The clos2 association of As, Sb & Bi with Cu, Pb
& Zn may sugzsst low tempzrature and shallow dzpth hydrothermal mineralization.
Ths virtual abszsnce of anomalous Sb in ths vicinity of granites (probably high
temperature zone) might be attributable to the fact that during crystallization from
the hydrothermal fluids, Bi crystallizes first followed by As & Sb (Rankama &
Sahama, 1956). Similarly ths associatioa of Sn, W and Mo anomalies in the
vicinity of granite bodies may indicate the occurrence of Sn-W contact metamorphic
deposits.

The dstermination of inter-clemznt correlation cozfficients on the data of
study area demonstrated probable association of elements. The area, as is highly
rugged mountaineous terrain, is at a stage of rapid erosion. Consequently
mechanical dispersion (clastic) is predominant in producing inconsistent anomalous






